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SPECIFICATIONS 

1. Title of the Invention 
Inorganic Coating Material 

2 . Claim 

Inorganic coating material, characterized by mixing 2 to 28 
parts by weight condensate containing phosphoric acid such as 
monobasic calcium phosphate, monobasic aluminum phosphate, or 
monobasic zinc phosphate, 3 :o 57 parts by weight filler such as 
kaolin, silica, sericite, bentonite, or talc, 70 to 100 parts by 
weight binder based on lithium silicate, 10 to 3 0 parts by weight 
curing accelerator such as sodium silicate, and a pH regulator such 
as alumina sol, then crushing by a ball mill or the like to form a 
slurry within a range of pH 7.0 to 11.00. 

3. Detailed Explanation of the Invention 
[Industrial Field of Application] 

This invention pertains to an inorganic coating material having 
excellent effects such as weathering resistance, water resistance, 
heat resistance, and chemical resistance. 

[Prior Art] 

Inorganic coating materials by prior art for coating the surface 
of nonflammable outer plating and inner plating for construction or 
metallic base materials such as steel plate or aluminum plate have 
been constituted by mixing a curing agent such as ammonia water, zinc 
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oxide, or sodium silicof luoride, an alkaline silicate binder such as 
silicate glass, and a pigment. 

[Problems that the Invention is to Sol^e] 

Because they have an alkali silicate as a major ingredient, 
inorganic coating materials by prior art such as described above have 
problems such as tending to cause efflorescence and having poor 
weather resistance, causing fissures or foaming in the film coat due 
to curing conditions, and having poor ease of operation due to the 
coating material absorbing moisture and tending to gel. 

[Means of Solving the Problems] 

This invention offers an inorganic coating material that solves 
the problems described above. Its details will be explained below. 

The inorganic coating material of this invention is constituted 
by adding phosphoric acid converted to phosphorus pentoxide to a 
mixture of alumina powder (Al 2 0 3 ) and zinc oxide powder (ZnO) in a 1:5 
to 5:1 range of molar ratio at a mixture ratio of P :: 0 5 : ( Al 2 0 3 ) + ( ZnO ) 
from 4:1 to 1:4, then calcining said paste mixture in a 600 S C to 
1100 Q C oxidizing flame or neutral flame baking atmosphere to form a 
dehydrated crystalline mixture and crushing this by a ball mill or 
the like until all pass through 200 mesh, combining 2 to 28 parts by 
weight said crushed condensate with 8 to 57 parts by weight filler 
such as kaolin, silica, sericite, bentonite, or talc, 70 to 100 parts 
by weight binder based on lithium silicate, and 10 to 3 0 parts by 
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weight sodium silicate solution as a curing accelerator, mixing and 
crushing this by a ball mill or the like to form a paste slurry, then 
adding alumina sol as a pH regulator to adjust the pH of said slurry 
to a range of pH 7 . C to 11.0. 

Next, the operation and effects of this invention will be 
explained. When the surface of a coating object comprised of a 
nonflammable our.er plating and inner plating for construction or a 
metallic base material such as steel plate or aluminum plate is 
coated by an inorganic coating material constituted as described 
above, then cured by heating to a temperature of 60-C to 300 S C, a 
coated plate having a coating with excellent weathering resistance, 
water resistance, heat resistance, and chemical resistance can be 
obtained . 

In this invention, a slurry comprised of a condensate, a filler, 
and a curing accelerator is adjusted to a range of pH 7.0 to 11.0 by 
adding a pH regulator using alumina sol because this range assures 
optimum ease of operation, storage, and physical properties of the 
film coat, and adding an alumina sol pH regulator achieves improved 
consistent coating hardness. 

The reason why lithium silicate was selected for the binder of 
the coating material is because this forms a firm coating comparable 
to sodium silicate in coating coatability, and the coating obtained 
after drying is insoluble to water compared to silicates such as 
sodium silicate or potassium silicate. This effect is markedly 
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improved by subjecting to heat treatment. 

The weatherproof ing effect of lithium silicate also imparts 
excellent moisture resistance and wind resistance under all 
atmospheric conditions to the film coat obtained after drying 
compared to silicates such as sodium silicate or potassium silicate. 
Moreover, a coating material constituted as described above gains 
even more satisfactory coat curability when the condensate containing 
phosphoric acid has a 1:5 to 5:1 molar ratio of alumina powder to 
zinc oxide powder. This prevents developing fine fissures in the 
coating and improves weathering resistance, water resistance, and 
chemical resistance. Moreover, crushing the condensate and filler 
especially finely (for example, to 1 to 10 ym or less) can prevent 
efflorescence and increase glossiness. 

An inorganic coating material according to this invention as 
described above forms a ceramic coated surface having excellent 
properties such as acid resistance, alkali resistance, water 
resistance, heat resistance, weathering resistance, and ease of 
operation, and produces a smooth coating with high hardness. 

Furthermore, because this invention does not use any organic 
solvents, it has other excellent practical effects such as it is 
highly safe in terms of operation, does not produce organic gas from 
coating material in case of fire or the like, resists static charge, 
and does not produce any rust whatsoever. 
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[ Wo r k i ng Examp les] 

(A) Working Example 1 

An inorganic coating material was constituted by mixing 8 g 
kaolin, 4 g talc, and 23 g sericite (all fillers) by weight ratio 
with 20 g condensed phosphate powder by weight ratio obtained by 
mixing 40 g phosphoric acid of at least 35% purity, 5 g alumina 
powder, and 0 g zinc oxide powder by weight ratio and baking and 
dehydrating for approximately five hours in a 1050 -C 1 atmosphere 
produced by an oxidation flame or neutral flame, then pulverizing 
this to 1 to 6 ^m, adding 73 g lithium silicate (binder) and 3 g 
curing accelerator such as sodium silicate (both by weight ratio) to 
this pulverized powder and crushing by a ball mill or the like for 
approximately 60 minutes to obtain a slurry, and adding a suitable 
amount of alumina sol. (pH regulator) to adjust this slurry to a range 
of pH 7.0 to 11.0. A coated board was fabricated by coating said 
coating material onto a calcium silicate board (board to be coated) 
and drying at a temperature of 180 -C for approximately 2 0 minutes. 
This coated board had a semi transparent flat finish with 9% 
glossiness in £ippearance, and the properties indicated below. 

(B) Working Example 2 

An inorganic coating material was constituted by mixing 21 g 
talc, 7 g sericite, and 13 g fine silica powder (all fillers) by 
weight ratio with 18 g condensed phosphate powder by weight ratio 
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obtained by mixing 20 g phosphoric acid of at least t5% purity, 40 g 
alumina powder, and 40 g zinc oxide powder by weight ratio and baking 
and dehydrating for about three hours in a 930 -C atmosphere produced 
by an oxidation flame or neutral flame, then pulverizing this :o 1 to 
3 urn, adding 100 g lithium silicate as a binder and 0 g of a curing 
accelerator such as sodium silicate (both by weight ratio) to this 
pulverized filler powder and crushing by a ball mill or the like for 
approximately 45 minutes to obtain a slurry, and adding a suitable 
amount of alumina sol (pH regulator) to adjust this slurry to a range 
of pH 7.0 to 11.0. A coated board was fabricated by coating this 
coating material onto the surface of a flexible board (board to be 
coated) and drying in a 3 00 -C temperature atmosphere for 
approximately 4 5 minutes. A coated board having a coating with 
approximately 18% glossiness, excellent surface smoothness, and 9H 
hard pencil hardness was obtained. The properties of this coated 
board are indicated below. 

(C) Working Example 3 

An inorganic coating material was constituted by mixing 14 g 
silica, 21 g talc, 30 g sericite, and 1 g bentonite (all fillers) by 
weight ratio with 13 g condensed phosphate powder by v/eight ratio 
obtained by mixing 80 g phosphoric acid of at least 35% purity, 10 g 
alumina powder, and 10 g zinc oxide powder by weight ratio and baking 
and thereby dehydrating for about seven hours in an approximately 
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610 e C baking temperature atmosphere produced by an oxidation flame or 
neutral flame, then pulverizing this to 1 to 8 urn, adding 80 g 
Lithium silicate (binder) and 4 g curing accelerator such as sodium 
silicate (both by weight ratio) to this pulverized powder and 
crushing by a ball mill or the like for approximately 3 hours to 
obtain a slurry, and adding a suitable amount of alumina sol (pH 
regulator) to adjust this slurry to a range of pH 7.u to 11.0. A 
semi transparent flat coated board was fabricated by coating this 
coating material onto the surface of a flexible board and drying at 
approximately 250 Q C temperature for approximately 30 minutes. The 
properties of this coated board are indicated below. 

(D) VJorking Example 4 

An inorganic coating material was constituted by mixing 41 g 
silica, 7 g bentonite, 2 g sericite, and 10 g titanium oxide (all 
fillers) by weight ratio with 23 g condensed phosphate powder by 
weight ratio obtained by mixing 40 g phosphoric acid of at least 85% 
purity, 10 g alumina powder, and 10 g zinc oxide powder by weight 
ratio and baking and dehydrating for about seven hours in an 
approximately 980 -C baking temperature atmosphere produced by an 
oxidation flame or neutral flame, then pulverizing this to 1 to 10 
pm, adding 80 g lithium silicate (binder) and 3 g curing accelerator 
such as sodium silicate (both by weight ratio) to this pulverized 
powder and crushing by a ball mill or the like for approximately two 
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hours to obtain a slurry, and adding a suitable amount of alumina sol 
(pH regulator) to adjust this slurry to a range of pH 7.0 to 11.0. A 
white coated board was fabricated by coating said coating material 
onto the surface of a flexible board and drying in an approximately 
180 Q C temperature atmosphere for approximately 2 5 minutes. The 
properties of this coated board are indicated below. 
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Table 1 





5% H 2 S0 4 Solution 
(acid resistance 
24 h spot test) 


5% NaOH Solution 

( cllKcil lilt I tblo LaliL.c 

24 h spor test) 


Working Example 1 


no abno rma 1 i t i e s 


no abnorma 1 i t i es 


Wo r k i ng Examp 1 e 2 


no abnormalities 


no abnormal i t ies 


Working Example 3 


no abnorma 1 i t i e s 


no abnc rmal i t i es 


Working Example 4 


no abno rma 1 i t i e s 


no abnormal i t ies 


Commercial acrylic resin 
coat ing mater ial 
(siding board coating 
material product ) 


discoloration 


no abnormal! t ies 



Table 2 





Boiling Water Resistance 
(4 h x 2 cycles) 


Water Res is tance 
(for 3 0 days) 


Working Example 1 


no abno rma 1 i t i e s 


no abnormalities 


Working Example 2 


no abnormalities 


no abno rma 1 i t i e s 


Working Example 3 


no abnormal i ties 


no abno rma 1 i t i e s 


Working Example 4 


n o abno rma 1 i t i e s 


no abnorma 1 i t i e s 


Commercial acryl ic 
resin coating material 
(siding board coating 
material product) 


swelling 


no abno rma 1 i t i e s 
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Table 3 





Wea t he r i ng Resistance 
( v v e a t n e z. me t e r juuun) 


Hardness 

U v ll LbUIJIblU pyilLll j 


Wo r k i ng Examp 1 e 1 


no abno r ma 1 i t i e s 




Wo r k i ng Examp* 1 e 2 


no abnormal i ties 




Working Example 3 


no abnormalities 




Working Example 4 


no abnorma 1 i t i e s 


•:»h 


Commercial acrylic 
resin coating material 
(siding board coating 
material product) 


loss of gloss 


2H 



11 



